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We verify the immersed boundary-lattice kinetic scheme (IB-LKS) by simulating di®erent
cases; a °ow over a circular cylinder, a neutrally buoyant particle migration in a linear
shear °ow, and sedimentation of circular particles in a viscous °uid. Comparison between
the numerical results and those of previous studies demonstrates the validity of the IB-
LKS for calculation of vicious incompressible °ow with suspended solid particles. The
IB-LKS is one solution approach for the problem of the velocity slip that is observed in
the cylindrical Couette °ow simulation with the Immersed boundary-lattice Boltzmann
method.
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Fig.1 A schematic of the immersed boundary-lattice kinetic
scheme.
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 : Analytical solution
 : Numerical solution, τ = 1
 : Numerical solution, τ = 2
 : Numerical solution, τ = 5
Fig.2 Pro¯les of the velocity at the horizontal central plane.
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Fig. 3 Flow past a circular cylinder.
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Table 1 Comparison of drag coe±cients and circulating
length (2L=D) with previous studies.
Re Method CD Lw
Present 2.167 1.90
20 Dennis (FDM)(13) 2.045 1.88
He (LBM)(14) 2.152 1.92
Niu (IB-LBM)(5) 2.144 1.89
Present 1.607 4.80
40 Dennis (FDM)(13) 1.522 4.69
He (LBM)(14) 1.499 4.49
Niu (IB-LBM)(5) 1.589 4.69












 : Present IB-LKS
 : Present IB-LBM
 : IB-LBM by Z.G. Feng
 : FEM by J. Feng
Fig. 4 The lateral migration of the particle.
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 : ∆t=0.5 ×10 -4 [s]
 : ∆t=1.0 ×10 -4 [s]
 : ∆t=2.0 ×10 -4 [s]
 : FEM by D. Wan
Fig. 5 Translational velocity of a particle in a channel.










 : ∆t=0.5 ×10 -4 [s]
 : ∆t=1.0 ×10 -4 [s]
 : ∆t=2.0 ×10 -4 [s]
 : FEM by D. Wan
Fig. 6 Longitudinal coordinates of a particle in a channel.
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 : Present IB-LKS result
 : Particle 1 (X.D. Niu)
 : Particle 2 (X.D. Niu)
Fig. 7 Transverse coordinates of the centers of the two par-
ticles.

















 : Present IB-LKS result
 : Particle 1 (X.D. Niu)
 : Particle 2 (X.D. Niu)
Fig. 8 Longitudinal coordinates of the centers of the two
particles.
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Fig. 9 Sedimentation of two particles in a channel.
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